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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The polyester constituent with which the mean particle diameter of the major axis of an 
aggregated particle is 0.05-5.0 micrometers, and mean particle diameter of the minor axis of a 
primary particle is characterized by coming to contain the calcium carbonate which has the ratio 
of the mean particle diameter of the mean particle diameter of the minor axis of a primary 
particle, and the major axis of an aggregated particle in the range of 1 / 300 - 1/2 0.005 to 5.0% 
of the weight to polyester by 0.005-0.10 micrometers. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] When this invention is fabricated about a polyester constituent for the 
film and fiber containing the calcium carbonate which has a still more detailed specific 
configuration, it relates to the polyester constituent which can form the outstanding Plastic solid 
which shows slipping nature, surface smooth nature, abrasion resistance, and caducous 
one-proof, and does not have a big and rough projection. 
[0002] 

[Description of the Prior Art] polyester, especially polyethylene terephthalate were excellent — 
it has physical and chemical property and is widely used as a film, fiber, and various kinds of mold 
goods. In the film field, various applications, such as objects for magnetic tapes, such as an audio 
tape and a video tape, an object for a package, an object for agriculture, and an object for OHP, 
are known for especially, and it is used in large quantities in the fiber field as the industrial use as 
fiber for rubber reinforcement represented by a tire cord, V-belt, and the conveyor belt, or 
various objects for garments. However, although there are those outstanding properties, it has 
problems which are not desirable, such as aggravation of workability, and deterioration of 
commodity value, for the defect of the slipping nature in the forming cycle and the product itself 
which obtains the above-mentioned cast, and ****** and an omission object. 
[0003] Blending a particle into the polyester concerned, giving the suitable projection for a film 
front face, having and sliding [ generate a particle in polyester, or ] on it as an approach of 
conventionally reducing coefficient of friction used as the scale of the defect of slipping nature, 
and raising a sex is usually performed. As this particle, the particle deposited from the catalyst 
residue at the time of polyester manufacture etc., and insoluble in polyester, such as a calcium 
carbonate, a titanium dioxide, a silica, talc, and a kaolin, and an inactive non-subtlety particle 
are raised. However, on the other hand, the method of making these particles contain will check 
the surface smooth nature of a film. And since control of particle weight and particle diameter is 
difficult for the approach of carrying out the internal deposit of the former particle and it is easy 
to be destroyed at an extension process, satisfactory effectiveness is not acquired in performance 
traverse or abrasion resistance. Moreover, the compatibility of this particle and polyester 
produced the void at the extension process around the particle rather than in the case of the 
approach of adding the latter non-subtlety particle, it was necessarily enough, and it has caused 
the problem of generating of the face powder by the film, damage on fiber, or omission of a 
particle. Especially about a magnetic tape, corresponding to a demand called not only slipping 
nature but the latest quality improvement, and a miniaturization and long duration sound 
recording, a front face is smooth, the thick thin film is called for and surface smooth nature, 
abrasion resistance, and caducous one-proof turn into an important property. 
[0004] Various attempts are made in order to obtain the film with which are satisfied of all these 
properties. For example, the approach of using a specific dispersant, in case the glycol slurry 
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indicated by JP,50-1144^A and JP,51~68695,A is adjusted, The physical distribution approach of 
giving ultrasonic vibration in case the glycol slurry indicated by JP,52-78953,A is adjusted, How 
to blend two kinds of particles which have a specific particle-size-distribution ratio in case the 
polyester film indicated by JP,59-179555,A is manufactured, In case the polyester indicated by 
JP,62-232431,A is manufactured, the approach of blending the particle containing the element 
which has a distributed function with specific particle size distribution etc. is raised. 
[0005] About an improvement of the compatibility of a non-subtlety particle and polyester, the 
surface treatment in the polyacrylic acid system polymer indicated by JP,63-128031,A, the 
surface treatment by the coupling agent indicated by JP,64-43537,A and JP,4-298538,A, etc. are 
raised especially. On the other hand, the wet method silica particle which made the calcium 
carbonate and the calcium element of JP,4-224861,A which made the Lynn atom indicated by 
JP, 63-234039, A contain contain five to 40% of the weight is raised as an example to which the 
chemical composition of the particle itself was changed. Moreover, the silicon oxide particle 
whose surface area by the BET adsorption method is more than 250m2/g is raised with the 
composite particle which made the front face of JP,64-48835,A cover the particle of 1/10 or less 
nuclear pitch diameter as an example which added the device to the configuration of the particle 
itself on the front face of an inactive particle with ****** of **, and the particle used as the 
nucleus of JP,3-70768,A, and the aggregated particle whose mean particle diameter which the 
primary particle of JP,4-25857,B combined is 0.03-3 micrometers. 

[0006] However, it slides by any approach and a sex, surface smooth nature, abrasion resistance, 
and the effectiveness that can be satisfied in respect of [ all ] caducous [-proof ] are not 
acquired. Although the request to a film with these surface characteristics that carry out 
repulsion has become strong further in recent years, it is made very difficult to obtain a film with 
such a property. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention was reached by repeating research 
more wholeheartedly than the composition phase of a non-subtlety particle that this invention 
persons should cancel the fault of the above-mentioned conventional technique in view of such a 
situation, particle size distribution being sharp, and the dispersibility in the inside of polyester 
being good, succeeding in manufacture of a calcium carbonate with few omission from a film, 
adding, and blending this calcium carbonate further, at polyester. 

[0008] That is, the technical problem of this invention is to offer the polyester constituent 
excellent in slipping nature, surface smooth nature, abrasion resistance, and caducous one-proof. 

[0009] ' 

[Means for Solving the Problem and its Function] It solved with the polyester constituent 
characterized by this invention coming to contain the calcium carbonate which the mean particle 
diameter (d) of the minor axis of a primary particle is 0.005-0.10 micrometers, and whose mean 
particle diameter (D) of the major axis of an aggregated particle is 0.05-5.0 micrometers, and has 
the ratio (d/D) of the mean particle diameter of the mean particle diameter of the minor axis of a 
primary particle, and the major axis of an aggregated particle in the range of 1 / 300 - 1/2 in the 
above-mentioned technical problem 0.005 to 5.0% of the weight to polyester. 
[0010] In this invention, polyester is polyester which uses aromatic series dicarboxylic acid as a 
main acid component, and is obtained by the polycondensation reaction with a glycol component. 
As aromatic series dicarboxylic acid, a terephthalic acid, isophthalic acid, naphthalene 
dicarboxylic acid, bibenzyl dicarboxylic acid, etc. are raised. As a glycol component, ethylene 
glycol, a diethylene glycol, propylene glycol, tetramethylene glycol, etc. are raised. The most 
typical thing as polyester makes a subject the polyethylene terephthalate which is made to carry 
out a polycondensation reaction and is obtained by using a terephthalic acid and ethylene glycol 
as a main monomer component. 

[0011] There is calcite mold ball coal acid calcium obtained by the approach of heat-treating the 
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spherical desiccation floe concerning JP,3~170327,A for which this invention person etc. applied 
previously under a carbon-dioxide-gas ambient atmosphere in one of the calcium-carbonate 
particles which are distributed and contained in the polyester of this invention and which have 
this description. According to this approach, it is possible to make it control by it not only to be 
able to performing selection of a primary particle freely, but changing a spraying method, 
spraying conditions, liquid concentration, etc. in the diameter of an aggregated particle. There is 
a crystalline substance calcium carbonate prepared by carbonating within the ethylene glycol 
system concerning Japanese Patent Application No. No. 176948 [ four to ] which similarly applied 
previously in one now. Since the crystalline substance calcium carbonate prepared by this 
approach is crystallized and obtained within an ethylene glycol system, it has the advantage that 
it can add by the production process of polyester as it is. 

[0012] In this invention, the ratio (d/D) of the mean particle diameter of the mean particle 
diameter of the minor axis of a primary particle and the major axis of an aggregated particle has 
important semantics especially. As for ****** d/D, it is desirable that it is in the range of 1 / 
300 - 1/2, and its range of further 1 / 100 - 1/2 is desirable. If d/D is smaller than 1/300, 
effectiveness falls in respect of omission and 1/2 or more is geometrically difficult. It is efficient 
to choose or control the diameter of a primary particle so that d/D goes into the range of 1 / 
300 - 1/2 according to the desired diameter of an aggregated particle in this invention. 
[0013] Although it can add in the phase of the arbitration of a polyester production process, as 
for the addition stage to the polyester of the calcium-carbonate particle in this invention, it is 
desirable to add a phase or a prepolymer until this reaction is completed from the early stages of 
esterification or the ester exchange reaction from a dicarboxylic acid component and a glycol and 
a prepolymer is obtained by the initial stage which carries out a poly condensation. Moreover, the 
addition is 0.02 - 3.0 % of the weight preferably 0.005 to 5.0% of the weight to polyester. If there 
are few additions than 0.005 % of the weight, the slipping nature of a film is inadequate, and if 5.0 
% of the weight is exceeded, surface smooth nature, or abrasion resistance and caducous 
one-proof fall and are not desirable. 

[0014] The polyester constituent of this invention is a thing containing the calcium carbonate 
with which the surface irregularity whose diameter of an aggregated particle is 0.05-5.0 
micrometers progressed. Only not only in the improvement of the slipping nature at the time of 
fabricating for a film or fiber, or surface smooth nature When an inorganic particle is added 
conventionally, generating of the void by the extension at the time of shaping used as a problem 
can prevent generating and a wear-resistant fall of the face powder by the omission of a particle 
considered to be the cause, and can solve problems, such as aggravation of workability, and 
deterioration of commodity value. In addition, as long as it is the range which does not spoil the 
effectiveness of the non-subtlety particle of this invention, you may use together with an 
inorganic or organic particle insoluble in polyester, or the particle which made it deposit by the 
system of reaction at the time of manufacture of polyester. 

[0015] That is, only by using the calcium carbonate prepared by these approaches, the technical 
problem of this invention can be solved and the polyester constituent fabricated by the film 
excellent in slipping nature, surface smooth nature, abrasion resistance, and caducous one-proof 
and fiber can be offered. 
[0016] 

[Example] The example and the example of a comparison of this invention are given, and it 
explains still more concretely. Measurement of each property in this invention was carried out by 
the following approach. 

[0017] (1) Particle size distribution (particle diameter measurement) 

About the diameter of a primary particle, it judged with the transmission electron microscope 
(TEM). Moreover, about the diameter of an aggregated particle, Shimadzu centrifugation type 
particle-size-distribution measuring instrument SA-CP3 was used. In this case, the water 
solution which dissolved hexametaphosphoric acid sodium in ion exchange water 0.2% of the 
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weight was used for the aispersion medium, and adding churning occasionally as preliminary 
distribution, the supersonic wave was irradiated 5 minutes or more, and was measured. 
[0018] (2) The slipping nature coefficient of static friction was measured according to 
ASTM-D-1894B law, and it considered as the standard of an opium poppy with a rank, and 
slipping nature based on the value at the three-stage. 
[0019] 
Table 1] 
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[0020] It slides, so that the value of coefficient of friction is small, and the sex is good. 
[0021] (3) According to the surface smooth nature JIS B0601, it measured using the surfboard 
COM surface roughness meter. It displays by the center line average of roughness height (Ra) 
measured under the needle diameter of 2 micrometers, 70mg of loads, 0.25mm of metrics length, 
and cut-off 0.08mm conditions. 

[0022] (4) the face powder generated in a guide roll surface to fixed supply tension when the 
tape-like roll which carried out the slit of the wear-resistant film to the narrow width is rubbed 
against the guide roll made from stainless steel and carries out a high speed and long duration 
transit — some of amounts were evaluated and ranked as five steps. 
[0023] 



[Table 2] 
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[0024] (5) After vapor-depositing aluminum thinly on the number film front face of big and rough 

projections of a front face, the number of big and rough projections more than 4-fold ring (a 

measurement area of 1mm number per two) was counted using the two-beam-interference 

microscope, and some of numbers of big and rough projections estimated to five steps, and it 

ranked. 

[0025] 

[Table 3] 
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[0026] Milk of lime of 5% of calcined-lime concentration was carbonated with carbon dioxide gas 
with the calcium-carbonate A conventional method, and the drainage system slurry of a colloid 
calcium carbonate with a mean particle diameter of 0.08 micrometers was obtained. After diluting 
this slurry 5 times, spray drying was carried out with the spray dryer equipped with a two fluid 
nozzle, and it sintered at 900 degrees C among the ambient atmosphere of 30% of carbon dioxide 
gas as it is. In this way, after distributing the spherical sintered compact of the obtained calcium 
carbonate to ethylene glycol, the big and rough particle was removed by the classification, and 
the ethylene glycol dispersing element of the calcium carbonate of 0.45 micrometers of mean 
diameters was manufactured. 

[0027] In addition, the X diffraction result of the calcium-carbonate powder before distributing to 
ethylene glycol was in agreement with the pattern of calcite. 

[0028] Milk of lime of 5% of calcined-lime concentration was carbonated with carbon dioxide gas 
with the calcium-carbonate B conventional method, and the drainage system slurry of a colloid 
calcium carbonate with a mean particle diameter of 0.06 micrometers was obtained. After diluting 
this slurry 5 times, spray drying was carried out with the spray dryer equipped with a two fluid 
nozzle, and it sintered at 900 degrees C among the ambient atmosphere of 30% of carbon dioxide 
gas as it is. In this way, after distributing the spherical sintered compact of the obtained calcium 
carbonate to ethylene glycol, the big and rough particle was removed by the classification, and 
the ethylene glycol dispersing element of the calcium carbonate of 0.50 micrometers of average 
particles was manufactured. 

[0029] In addition, the X diffraction result of the calcium-carbonate powder before distributing to 
ethylene glycol was in agreement with the pattern of calcite. 

[0030] Milk of lime of 4% of calcined-lime concentration was carbonated with carbon dioxide gas 
with the calcium-carbonate C conventional method, and the drainage system slurry of a colloid 
calcium carbonate with a mean particle diameter of 0.02 micrometers was obtained. After diluting 
this slurry 4 times, spray drying was carried out with the spray dryer equipped with a two fluid 
nozzle, and it sintered at 900 degrees C among the ambient atmosphere of 30% of carbon dioxide 
gas as it is. In this way, after distributing the spherical sintered compact of the obtained calcium 
carbonate to ethylene glycol, the big and rough particle was removed by the classification, and 
the ethylene glycol dispersing element of the calcium carbonate of 3.80 micrometers of mean 
diameters was manufactured. 

[0031] In addition, the X diffraction result of the calcium-carbonate powder before distributing to 
ethylene glycol was in agreement with the pattern of calcite. 

[0032] By the same approach as calcium-carbonate D calcium-carbonate C, the ethylene glycol 
dispersing element of the calcium carbonate of 0.48 micrometers of mean diameters was 
manufactured. 

[0033] 670g of calcined-lime powder was moved to the reaction container made from stainless 
steel with a capacity of 301. after injection churning, ethylene glycol 15kg was further added to 
calcium-carbonate E ethylene glycol 4kg, and the raw material slurry was adjusted to it. At this 
time, the temperature of a slurry was [ 11.4 and the conductivity of 32 degrees C and pH ] 4.7 
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mS/cm. Mixed gas with the air of carbon-dioxide-gas concentration 30 capacity % was introduced 
into this raw material slurry the rate for 66.71./. Although pH showed about 1 constant value in 
the carbonation process, conductivity fell gradually to 1.7 mS/cm and pH gelled the slurry by 6.9 
after 40 minutes. The temperature at that time was 42 degrees C. The whole quantity of this gel 
was warmed at 60 degrees C. Gel collapsed mostly and was slurred again in 2 - 3 hours. 
[0034] The slurry of the calcium carbonate put one whole day and night was set to 
calcium-carbonate E. A part of this slurry was filtered and the X diffraction result of the powder 
dried at 110 degrees C after washing with the methanol was in agreement with the pattern of 
calcite. Moreover, the mean particle diameter of an aggregated particle of the primary particle 
size observed by TEM was 1.21 micrometers in about 0.01 micrometers. 

[0035] 1kg of industrial use slaked lime was moved to the reaction container made from stainless 
steel with a capacity of 301. after injection churning, ethylene glycol 15kg was further added to 
calcium-carbonate F ethylene glycol 4kg, and the raw material slurry was adjusted to it. At this 
time, the temperature of a slurry was [12.4 and the conductivity of 30 degrees C and pH ] 3.3 
mS/ cm. Mixed gas with the air of carbon-dioxide-gas concentration 30 capacity % was introduced 
into this raw material slurry the rate for 66.71./. Although pH showed about 1 constant value in 
the carbonation process, conductivity fell gradually to 0.8 mS/cm and pH gelled the slurry by 8.0 
after 40 minutes. The temperature at that time was 38 degrees C. The whole quantity of this gel 
was warmed at 60 degrees C. Gel collapsed mostly and was slurred again in 2 - 3 hours. 
[0036] The classification was performed to the slurry of the calcium carbonate put one whole day 
and night, and it was referred to as calcium-carbonate D. A part of this slurry was filtered and 
the X diffraction result of the powder dried at 110 degrees C after washing with the methanol was 
in agreement with the pattern of calcite. Moreover, the mean particle diameter of an aggregated 
particle of the diameter of a primary particle observed by TEM was 0.54 micrometers in about 
0.01 micrometers. 

[0037] 670g of calcined-lime powder was moved to the reaction container made from stainless 
steel with a capacity of 301. after injection churning, ethylene glycol 15kg was further added to 
calcium-carbonate G ethylene glycol 4kg, and the raw material slurry was adjusted to it. At this 
time, the temperature of a slurry was [ 12.2 and the conductivity of 34 degrees C and pH ] 3.8 
mS/cm. Mixed gas with the air of carbon-dioxide-gas concentration 30 capacity % was introduced 
into this raw material slurry the rate for 66.71./. Although pH showed about 1 constant value in 
the carbonation process, conductivity fell gradually to 0.8 mS/cm and pH gelled the slurry by 7.2 
after 40 minutes. The temperature at that time was 44 degrees C. The whole quantity of this gel 
was warmed at 60 degrees C. Gel collapsed mostly and was slurred again in 2 - 3 hours. 
[0038] The classification was performed to the slurry of the calcium carbonate put one whole day 
and night, and it was referred to as calcium-carbonate G. A part of this slurry was filtered and 
the X diffraction result of the powder dried at 110 degrees C after washing with the methanol was 
in agreement with the pattern of calcite. Moreover, the mean particle diameter of an aggregated 
particle of the diameter of a primary particle observed by TEM was 0.40 micrometers in about 
0.01 micrometers. 

[0039] High-speed churning of the fusiform calcium carbonate of the comparison sample A major 
axis of 3.0 micrometers and 1.0 micrometers of minor axes was carried out with the homogenizer, 
and ethylene glycol was distributed to homogeneity and it considered as the comparison sample 



[0040] High-speed churning of the commercial composition calcium carbonate of 0.50 
micrometers of comparison sample B mean diameters was carried out with the homogenizer, and 
ethylene glycol was distributed to homogeneity and it considered as the comparison sample B. 
[0041] High-speed churning of the commercial composition calcium carbonate of 0.25 
micrometers of comparison sample C mean diameters was carried out with the homogenizer, and 
the ethylene GURIRE call was distributed to homogeneity and it considered as the comparison 
sample C. 



A. 
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[0042] High-speed churning of the commercial composition spherical silica of 0.30 micrometers of 
comparison sample D mean diameters was carried out with the homogenizer, and ethylene glycol 
was distributed to homogeneity and it considered as the comparison sample D. 
[0043] High-speed churning of the commercial composition silica of 0.28 micrometers of 
comparison sample E mean diameters was carried out with the homogenizer, and ethylene glycol 
was distributed to homogeneity and it considered as the comparison sample E. 
[0044] High-speed churning of the commercial composition titanium oxide of 0.25 micrometers of 
comparison sample F mean diameters was carried out with the homogenizer, and ethylene glycol 
was distributed to homogeneity and it considered as the comparison sample F. 
[0045] High-speed churning of the commercial composition titanium oxide of 0.21 micrometers of 
comparison sample G mean diameters was carried out with the homogenizer, and ethylene glycol 
was distributed to homogeneity and it considered as the comparison sample G. 
[0046] As an example 1 acid component, 0.3 % of the weight was added to these in the amount of 
solid content, the polycondensation of the calcium-carbonate A was carried out to them with the 
conventional method, using ethylene glycol as a terephthalic acid and a glycol component, and 
the polyester containing the calcium carbonate of intrinsic viscosity 0.62 was obtained. 
Desiccation and extrusion were carried out with the conventional method, and it considered as 
the non-extended sheet, and by 125 degrees C, it extended 5.0 times to the lengthwise 
direction, and this polyester was succeedingly extended 3.8 times in the longitudinal direction at 
115 degrees C. Heat treatment for 10 seconds was performed at 210 more degrees C, and biaxial 
extension polyester film with a thickness of 15 micrometers was obtained. 
[0047] Except having changed to an example 2-7 calcium-carbonate A, and having used 
calcium-carbonate B~G, it is the same as that of an example 1. 

[0048] In 8-example 9 example 2, the addition of calcium-carbonate B was made into 0.03 and 
3.0 % of the weight in the amount of solid content. 

[0049] In 10-example 11 example 7, the addition of calcium-carbonate G was made into 0.03 and 
3.0 % of the weight in the amount of solid content. 

[0050] Except having changed to the example 1 of a comparison - 3 calcium-carbonate A, and 
having used comparison sample A-C (calcium carbonate), it is the same as that of an example. 
[0051] Except having added 0.23 % of the weight for comparison sample D-E (silica) in the 
amount of solid content instead of adding 0.3 % of the weight for example of comparison 4, and 5 
calcium-carbonate A in the amount of solid content, it is the same as that of an example L 
[0052] Except having added 0.43 % of the weight for comparison sample F-G (titanium oxide) in 
the amount of solid content instead of adding 0.3 % of the weight for example of comparison 6, 
and 7 calcium-carbonate A in the amount of solid content, it is the same as that of an example 1. 

[0053] The measurement result in each item of the polyester film produced in the above example 
and the example of a comparison is collectively shown in Table 4. It is clear from this table for 
examples 1-11 to be slippery and to excel far compared with the examples 1-7 of a comparison 
not only in a sex or surface smooth nature but in abrasion resistance and the number of big and 
rough projections. 



[0054] 
[Table 4] 
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[0055] 

[Effect of the Invention] The polyester constituent of this invention is a thing containing the 
calcium carbonate with which the surface irregularity whose diameter of an aggregated particle is 
0.05-5.0 micrometers progressed. Only not only in the improvement of the slipping nature at the 
time of fabricating for a film or fiber, or surface smooth nature When an inorganic particle is 
added conventionally, generating of the void by the extension at the time of shaping used as a 
problem can prevent generating and a wear-resistant fall of the face powder by the omission of a 
particle considered to be the cause, and can solve problems, such as aggravation of workability, 
and deterioration of commodity value. The outstanding effectiveness is demonstrated in case it is 
used especially as a base film of a magnetic tape. 
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